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(54) DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a driving method which can 
depress the occurrence of luminance irregularity in liquid 
crystal display devices irrespective of the display 
pattern. 

CONSTITUTION: In the voltage impressed on the 
scanning electrodes, non-scanning voltage periods 
(quiescent period) are placed between the scanning 
pulses (a) and (b), and between the scanning pulses (b) 
and (c). And as seen in (d), (e), (f), the voltage impressed 
on the signal electrodes gives the drive waveforms which 
have quiescent periods where the potential is the same 
as the non- scanning voltage in the scanning electrode 
drive irrespective of displayed data. By this, the 
switching times (frequency component) of each signal 
voltage waveform are the same and luminance 
irregularity is mitigated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Between the 1st substrate which prepared the signal-electrode group, and the 2nd substrate 
which prepared the scan electrode group which carried out the crossover array with said signal-electrode 
group Are the drive approach of the liquid crystal display of the matrix mold which pinched liquid 
crystal, and a non-scanning electrical-potential-difference period is prepared in said scan electrode group 
between the 1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd 
following scan pulse. The drive approach of the liquid crystal display characterized by impressing said 
non-scanning electrical potential difference and this electrical potential difference to said signal- 
electrode group at this non-scanning electrical-potential-difference period. 

[Claim 2] Between the 1st substrate which prepared the signal-electrode group, and the 2nd substrate 
which prepared the scan electrode group which carried out the crossover array with said signal-electrode 
group At the predetermined period over the 1st period which impresses the 1st scan pulse in the scan 
pulse which is the drive approach of the liquid crystal display of the matrix mold which pinched liquid 
crystal, and carries out sequential impression at said scan electrode group, and the 2nd period which 
impresses the 2nd next scan pulse of said 1st scan pulse The drive approach of the liquid crystal display 
characterized by impressing said non-scanning electrical potential difference and this electrical potential 
difference to said signal-electrode group. 

[Claim 3] Between the 1st substrate which prepared the signal-electrode group, and the 2nd substrate 
which prepared the scan electrode group which carried out the crossover array with said signal-electrode 
group Are the drive approach of the liquid crystal display of the matrix mold which pinched liquid 
crystal, and a non-scanning electrical-potential-difference period is prepared in said scan electrode group 
between the 1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd 
following scan pulse. The drive approach of the liquid crystal display characterized by impressing said 
non-scanning electrical potential difference and this electrical potential difference to said signal- 
electrode group at the predetermined period over this non-scanning electrical-potential-difference 
period. 

[Claim 4] The drive approach of a liquid crystal display according to claim 1, 2, or 3 of performing 
electrical-potential-difference amendment in said scan electrode group based on the distortion electrical 
potential difference which prepared the detection electrode which a distortion electrical potential 
difference equivalent to the distortion electrical potential difference of the scan electrode by change of a 
signal level generates in the 2nd substrate which prepared the scan electrode group, and was generated 
in said detection electrode. 

[Claim 5] The drive approach of a liquid crystal display according to claim 1, 2, or 3 of driving the 
liquid crystal display which set resistance per pixel of the electric supply and the direction of the last 
train on a scan electrode to 5ohms or less. 

[Claim 6] The drive approach of the liquid crystal display according to claim 1, 2, or 3 characterized by 
impressing a non-scanning electrical potential difference and this electrical potential difference to a 
signal-electrode group at the predetermined period in the middle of each scan period while displaying 
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halftone by pulse width modulation. 

[Claim 7] The detection electrode which a distortion electrical potential difference equivalent to the 
distortion electrical potential difference of the scan electrode by change of a signal level generates is 
prepared in the 2nd substrate which prepared the scan electrode group. While performing electrical- 
potential-difference amendment in said scan electrode group based on the distortion electrical potential 
difference generated in said detection electrode and displaying halftone by pulse width modulation The 
drive approach of the liquid crystal display according to claim 1, 2, or 3 characterized by impressing a 
non-scanning electrical potential difference and this electrical potential difference to a signal-electrode 
group at the predetermined period in the middle of each scan period. 

[Claim 8] The drive approach of the liquid crystal display according to claim 1, 2, or 3 characterized by 
impressing a non-scanning electrical potential difference and this electrical potential difference to a 
signal-electrode group at the predetermined period in the middle of each scan period while driving the 
liquid crystal display which set resistance per pixel of the electric supply and the direction of the last 
train on a scan electrode to 5ohms or less and displaying halftone by pulse width modulation. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-b^ 6/5/2006 



:iP,08-054600,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive approach of the liquid crystal display of a 

matrix mold. 

[0002] 

[Description of the Prior Art] The electrical-potential-difference equalizing method which makes 
regularity effective voltage impressed to a non-selection period as the drive approach of the 
conventional matrix mold liquid crystal display is common (for example, JP,50-68419,A). For example, 
the case where the pattern of drawing 15 is displayed is explained. In drawing 1 5 , as for a pixel, and 
100, 1 10, 120 and 130,140,150,160, 1, 2, and 3 are [ a scan electrode and 200,210,220 ] signal 
electrodes, and the part in which the slash section in a part for the intersection of a scan electrode and a 
signal electrode (pixel) does not have a black display and a slash shows a white display among drawing. 
Drawing 16 shows the equal circuit of the part in connection with the scan electrode 100 of drawin g 15 . 
Moreover, drawing 17 is an applied-voltage wave form chart in the conventional electrical-potential- 
difference equalizing method, and the scan electrode applied-voltage wave form chart which impresses 
(a), (b), and (c) to the scan electrode 100,1 10,120 of drawing 15 , respectively, this drawing (d), (e), and 
(f) are signal-electrode applied-voltage wave form charts impressed to a signal electrode 200,210,220, 
respectively. 

[0003] Each potential difference in the crossing of a scan electrode and a signal electrode is impressed to 
each pixel. Signal-electrode applied voltage determines OFF [ ON (ON)/] (OFF) of a pixel, and it takes 
ON/OFF actual value according to the difference of this and a scan electrode applied- voltage pulse. 
[0004] 

[Problem(s) to be Solved by the Invention] In this conventional electrical-potential-difference equalizing 
method, it becomes that from which the signal-electrode applied-voltage wave differed with the display 
pattern as shown in drawing 1 7 (d), (e), and (f). Moreover, the electrical potential difference actually 
impressed to each pixel will be intricately distorted by each of these different signal-electrode applied- 
voltage waves for the effect of the electrode resistance of a panel, or liquid crystal capacity. For this 
reason, different effective voltage from the effective voltage which should be impressed was added, and 
it had the trouble that will become display unevenness and image quality will deteriorate remarkably. 
[0005] Next, the contents are explained. As shown in the equal circuit of drawing 16 , as shown in 
drawing 1 8 (a), distortion produces the scan electrical potential difference in a node 101,102,103 with 
Resistance R and the pixel capacity C of the scan electrode 100 at the time of change of a signal level. 
Here, compared with resistance between nodes 99 and 101, the resistance between nodes 101 and 103 is 
small, and the potential of 101,102,103 is almost equal. Moreover, as shown in drawing 18 (b), (c), and 
(d), a wave-like distortion produces a node 201,21 1,221 with Resistance r and the pixel capacity C of a 
signal electrode. For this reason, the electrical potential difference impressed to the pixels 1, 2, and 3 of 
drawing 15 R> 5 becomes like drawing 18 (e), (f), and (g), takes the actual value from which what must 
take the same ON actual value differed in practice, and causes brightness unevenness. This phenomenon 
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becomes more remarkable by RF-izing of the drive frequency accompanying the increment in display 
capacity, the increment in electrical -potential-difference resistance, etc. 

[0006] If the deformation amount of the scan electrical potential difference by change of one signal level 
and the deformation amount of a signal level are now assumed to be one unit, respectively in order to 
calculate these deformation amounts The pixel electrical-potential-difference (scan side applied-voltage- 
signal side applied voltage) deformation amount in the 2 fields in the non-selection period ta when the 
deformation amount changes with each indicative datas It is set to -28, -20, and -8, respectively 
(deformation amount difference 20 [ a maximum of]), and the effective voltage impressed to the pixels 
1, 2, and 3 which should be the brightness same originally will differ, and brightness unevenness will 
produce it. 

[0007] Moreover, in order to remove the deformation amount of the above-mentioned scan electrical 
potential difference, the distorted electrical potential difference of a scan electrode is detected, and there 
is the approach of feeding back correction voltage to a scan electrical potential difference based on this 
detected scan electrical-potential-difference deformation amount (for example, an application for patent 
No. 74607 [ 62 to ] and the "new driving method for cross talk display unevenness reduction of passive- 
matrix LCD", 1992 or 41 pages of Institute of Electronics, Information and Communication Engineers 
Shingaku Giho). However, although the brightness unevenness resulting from distortion of a scan 
electrical potential difference is removable by this approach, the brightness unevenness which each 
signal-level wave changes and originates in a count difference (frequency component difference) is 
completely unremovable. In order for a signal-level wave to change and to equalize a count difference 
next again, there is a method of reversing the polarity of all drives by the integral multiple of one scan 
period (period which has chosen the 1 scanning line) (for example, JP,60-19195,A). However, by this 
approach, when the scanning-line flicker arose with the set-up polarity-reversals period and it was made 
the polarity-reversals period which avoids these, the signal-level wave changed, a count difference did 
not become homogeneity depending on the display pattern, and a result which brightness unevenness 
produces too was brought. 

[0008] Moreover, the case where a halftone display as shown in drawing 19 is performed is considered. 
In drawing 19 , the same sign is given to drawing 15 and a corresponding part, and the part in which a 
black display and the slash section of a dotted line do not have a halftone display and a slash as for the 
slash section of the continuous line in a part for the intersection of a scan electrode and a signal 
electrode (pixel) shows a white display among drawing. In order that drawin g 20 may display the pattern 
shown in drawing 19 , it is an applied- voltage wave form chart, and the scan electrode applied- voltage 
wave form chart which impresses (a), (b), and (c) to the scan electrode 100,1 10,120, respectively, this 
drawing (d), (e), and (f) are signal-electrode applied-voltage wave form charts impressed to a signal 
electrode 200,210,220, respectively. The voltage waveform to which the voltage waveform by the side 
of the signal electrode of pixels 1, 2, and 3 is impressed for the voltage waveform by the side of the scan 
electrode of the pixels 1, 2, and 3 in this case by drawing 21 (a) at pixels 1, 2, and 3 at drawin g 21 (b), 
(c), and (d) is shown in drawing 21 (e), (f), and (g). 

[0009] In the pulse width modulation which displays halftone by switching ON and off-data according 
to gradation level within 1 scan period as shown in drawing 20 , the time of not changing to the time of a 
signal wave form changing within 1 scan period with gradation data arose, as shown in drawin g 21 like 
the above from the difference in the frequency component by this, the electrical-potential-difference 
deformation amount in each pixel changed with gradation patterns, and brightness unevenness had 
arisen. 

[0010] The purpose of this invention is solving the above-mentioned trouble and offering the drive 
approach of the liquid crystal display which can control generating of brightness unevenness regardless 
of a display pattern. 
[0011] 

[Means for Solving the Problem] The drive approach of a liquid crystal display according to claim 1 
establishes a non-scanning electrical-potential-difference period at a scan electrode group between the 
1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd following scan 
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pulse, and is characterized by impressing a non-scanning electrical potential difference and this 
electrical potential difference to a signal-electrode group at this non-scanning electrical-potential- 
difference period. 

[0012] The drive approach of a liquid crystal display according to claim 2 is characterized by impressing 
a non-scanning electrical potential difference and this electrical potential difference to a signal-electrode 
group at the predetermined period over the 1st period which impresses the 1st scan pulse in the scan 
pulse which carries out sequential impression to a scan electrode group, and the 2nd period which 
impresses the 2nd next scan pulse of the 1st scan pulse. The drive approach of a liquid crystal display 
according to claim 3 establishes a non-scanning electrical-potential-difference period at a scan electrode 
group between the 1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd 
following scan pulse, and is characterized by impressing a non-scanning electrical potential difference 
and this electrical potential difference to a signal-electrode group at the predetermined period over this 
non-scanning electrical-potential-difference period. 

[0013] In the drive approach of a liquid crystal display according to claim 1, 2, or 3, the drive approach 
of a liquid crystal display according to claim 4 prepares the detection electrode which a distortion 
electrical potential difference equivalent to the distortion electrical potential difference of the scan 
electrode by change of a signal level generates in the 2nd substrate which prepared the scan electrode 
group, and performs electrical-potential-difference amendment in a scan electrode group based on the 
distortion electrical potential difference generated in the detection electrode. The drive approach of a 
liquid crystal display according to claim 5 drives the liquid crystal display which set resistance per pixel 
of the electric supply and the direction of the last train on a scan electrode to 5 ohms or less in the drive 
approach of a liquid crystal display according to claim 1, 2, or 3. 

[0014] In the drive approach of a liquid crystal display according to claim 1, 2, or 3, the drive approach 
of a liquid crystal display according to claim 6 is characterized by impressing a non-scanning electrical 
potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period while it displays halftone by pulse width 
modulation. The drive approach of a liquid crystal display according to claim 7 is set to the drive 
approach of a liquid crystal display according to claim 1, 2, or 3. The detection electrode which a 
distortion electrical potential difference equivalent to the distortion electrical potential difference of the 
scan electrode by change of a signal level generates is prepared in the 2nd substrate which prepared the 
scan electrode group. While performing electrical-potential-difference amendment in a scan electrode 
group based on the distortion electrical potential difference generated in the detection electrode and 
displaying halftone by pulse width modulation, it is characterized by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period. 

[0015] In the drive approach of a liquid crystal display according to claim 1, 2, or 3, the drive approach 
of a liquid crystal display according to claim 8 is characterized by impressing a non-scanning electrical 
potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period while it drives the liquid crystal display which 
set resistance per pixel of the electric supply and the direction of the last train on a scan electrode to 
5ohms or less and displays halftone by pulse width modulation. 
[0016] 

[Function] Two causes exist in the brightness unevenness produced by the harmonic voltage distortion 
at the time of driving a liquid crystal display. One is an electrical-potential-difference strain difference 
by the display pattern of each signal-level wave change and according to a count difference (frequency 
component difference), and another is distortion of the scan electrical potential difference by change of a 
signal level. 

[0017] By impressing the non-scanning electrical potential difference and this electrical potential 
difference which are impressed to a scan electrode group between the 1st scan pulse and the 2nd scan 
pulse or at the period over the 1st scan pulse and the 2nd scan pulse to a signal-electrode group 
according to the drive approach of this invention The electrical-potential-difference strain difference by 
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the signal level which changes and originates in a count difference (frequency component difference) 
can be fixed irrespective of a display pattern, and little high-definition display of brightness unevenness 
can be enabled also in the panel of large display capacity. By the approach of impressing especially the 
non- scanning electrical potential difference impressed to a scan electrode group between the 1st scan 
pulse and the 2nd scan pulse, and this electrical potential difference to a signal-electrode group, since an 
ON/OFF actual-value ratio can be taken on a par with the former, where the conventional contrast is 
held, the display without brightness unevenness can be enabled. 

[0018] Furthermore, the thing for which electrical-potential-difference amendment is performed in a 
scan electrode group based on the distortion electrical potential difference which prepared the detection 
electrode which a distortion electrical potential difference equivalent to the distortion electrical potential 
difference of the scan electrode by change of a signal level generates, and was generated in this 
detection electrode, Or by setting resistance per pixel of the electric supply and the direction of the last 
train on a scan electrode to 5ohms or less The deformation amount of the electrical potential difference 
of the scan electrode by change of the electrical potential difference of a signal electrode can be 
mitigated sharply, and the more nearly high-definition display which the two synergistic effects show 
up, is not based on a display pattern, and does not have brightness unevenness can be enabled by 
improving the two above-mentioned causes to coincidence. 

[0019] Furthermore, while displaying halftone by pulse width modulation, by impressing a non- 
scanning electrical potential difference and this electrical potential difference to a signal-electrode group 
at the predetermined period in the middle of each scan period, with any halftone data, it can change, a 
count can be made the same and the high-definition display without brightness unevenness can be 
enabled irrespective of all the display patterns including a halftone display within 1 scan period of a 
signal level. 
[0020] 
[Example] 

(The 1st example) The drive approach of the liquid crystal display of the 1st example this invention is 
explained hereafter, referring to a drawing. Drawing 1 and drawing 2 are the electrical-potential- 
difference wave form charts in the drive approach of the liquid crystal display of the 1st example this 
invention, the scan electrode applied-voltage wave form chart which impresses (a) of drawin g 1 , (b), 
and (c) to the scan electrode 100,110,120 in drawing 15 , respectively, drawing 1 (d), (e), and (f) are the 
signal-electrode applied-voltage wave form charts impressed to a signal electrode 200,210,220, 
respectively, and each potential difference is impressed to each pixel. A signal-level wave [ in / in a scan 
voltage waveform / in / in drawing 2 R> 2 (a) / the node 101,102,103 of drawin g 16 /, drawin g 2 (b), (c), 
and (d) / a node 201,21 1,221 ], drawing 2 (e), (0, and (g) show the voltage waveform impressed to the 
pixels 1, 2, and 3 of drawing 15 . 

[0021] In this example, the polarity of applied voltage is reversed for every scan period like the 
conventional example indicated to be drawing 17 , and 18 and drawing 20 to 21. Namely, with the 1 first 
scan period, in drawing 1 (a), (b), and (c), by making V0 into reference voltage, V5 is made into a scan 
electrical potential difference, VI is made into a non-scanning electrical potential difference, and V2 is 
made into the selection electrical potential difference by making V0 into reference voltage in drawin g 1 
(d), (e), and (f). With the 1 following scan period, in drawin g 1 (a), (b), and (c), by making V5 into 
reference voltage, V0 is made into a scan electrical potential difference, V4 is made into a non-scanning 
electrical potential difference, and V3 is made into the selection electrical potential difference by 
making V5 into reference voltage in drawing 1 (d), (e), and (f). Therefore, with the 1 first scan period 
and the 1 following scan period, the polarity of all the electrical potential differences to reference 
voltage is reversed, and as shown in drawing 2 (e), (f), and (g), the electrical potential difference 
impressed to pixels 1, 2, and 3 serves as a perfect AC signal in 2 scan periods. 
[0022] Furthermore, in this example, scan electrode applied voltage has established the period (idle 
period) of a non-scanning electrical potential difference (VI, V4) between the scan pulse of (b), and the 
scan pulse of (c) between the scan pulse of (a), and the scan pulse of (b), as shown in drawing 1 (a), (b), 
and (c). And signal-electrode applied voltage is a period between a scan pulse and a scan pulse, and he is 
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trying to impress a drive wave with an idle period which once becomes the non-scanning electrical 
potential difference and same electric potential in a scan electrode drive irrespective of an indicative 
data, as shown in drawing 1 (d), (e), and (f). Thereby, each signal-level wave changes, a count 
(frequency component) becomes equal, respectively and brightness unevenness is eased. 
[0023] By the drive approach of this example, the signal level in distortion and a node 201,21 1,221 is set 
to drawing 2 (b), (c), and (d) like drawing 2 (a) in the scan electrical potential difference in the node 
101,102,103 of drawing 16 . Therefore, the electrical potential difference impressed to pixels 1, 2, and 3 
is distorted like drawing 2 (e), (f), and (g). If the deformation amount of the scan electrical potential 
difference by one change of a signal level and the deformation amount of a signal level are made into 
one unit like the conventional example here, since the electrical-potential-difference deformation 
amount in the 2 fields in the non-selection period ta when the deformation amount changes with each 
indicative datas will be set to -1 1 .2, -9.6, and -8, respectively and the deformation amount difference in 
each pixel will become small compared with the conventional example (the maximum difference 3.1), 
brightness unevenness is also improved greatly. 

[0024] Moreover, as the electrical potential difference on which the drive approach of this example is 
impressed to pixels 1, 2, and 3 to the conventional drive approach is shown in drawin g 2 (e), (f), and (g), 
it is that zero potential is only contained at the idle period. Therefore, an ON/OFF electrical-potential- 
difference actual-value ratio can maintain most actual-value ratios in the conventional drive approach, is 
in the condition holding the conventional contrast, and can reduce brightness unevenness. 
[0025] Thus, by the drive approach of this example, the electrical-potential-difference strain difference 
by the display pattern of each signal-level wave which changes and originates in a count difference 
(frequency component difference) can be set constant irrespective of a display pattern, and little high- 
definition display of brightness unevenness can be enabled also in the panel of large display capacity. In 
addition, since a signal wave form changes about an idle period even in an idle period even existing for a 
while and a count becomes uniform in every signal pattern, the effectiveness of this invention begins to 
show up and can improve brightness unevenness. Moreover, about an idle period, effectiveness changes 
with how to become blunt at the time of the drive wave change rate by the time constant decided by the 
resistance which each signal line of a liquid crystal display has, and capacity. When signal-electrode 
side potential impressed to the pixel in the steady state which made 0% signal-electrode side potential 
impressed to the pixel at the time of a drive wave change rate, and carried out the passage of time 
enough after the wave change rate is now made into 100%, When the period of the time of the signal- 
electrode side potential impressed to a pixel changing to 50% was made into the idle period after the 
wave change rate and having been evaluated by the actual panel, the effectiveness was accepted enough. 
And after the wave change rate, by making into an idle period the period of the time of the signal- 
electrode side potential impressed to a pixel becoming 100% or more, even if the effect affect the pixel 
electrical potential difference by the side of a signal electrode performed the drive corresponding to 
what kind of display pattern, it became equal and brightness unevenness was hardly observed. 
Therefore, in a setup of an idle period, although the effectiveness of this invention begins to show up by 
setting up an idle period, by setting up the 50 above-mentioned% or more of period, effectiveness 
becomes good and the effectiveness becomes good especially by setting up the 100 above-mentioned% 
or more of period. 

[0026] Moreover, although liquid crystal display mode can demonstrate that effectiveness greatly 
especially in STN (Super-Twisted-Nemathic) mode with a steep threshold property in this example To 
the 1st [ this ] example [ 5th ] below of an example, if the drive approach of this invention is the liquid 
crystal display panel which pinched liquid crystal between the substrates of the pair which has a scan 
electrode group and a signal-electrode group in an opposed face irrespective of the display mode of 
liquid crystal By using the drive approach of this invention also with the liquid crystal display using the 
other modes, the brightness unevenness by pixel driver voltage distortion as well as an example is 
improvable. TN (Twisted-Nemathic) mode, electric field effect birefringence mode, etc. are mentioned 
concerning this. 

[0027] (The 2nd example) The drive approach of the liquid crystal display of the 2nd example this 
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invention is explained hereafter, referring to a drawing. The scan electrode applied-voltage wave form 
chart and signal-electrode applied-voltage wave form chart in this example are the same as that of the 
1st example shown in drawing 1 . However, in this example, the circuit for removing distortion of the 
scan electrical potential difference by change of a signal level is added to the scan electrode in a liquid 
crystal display. The circuitry of the liquid crystal display in this example is shown in drawing 3 . 
drawing 3 ~ setting - 10 - a liquid crystal panel and 1 1 - a scan electrode and 12 - a signal electrode 
and 13 — for a detection electrode and 16, as for a correction voltage generating circuit and 18, a 
detector and 17 are [ a scan driver and 14 / a signal driver and 15 / a control circuit and 19 ] driver 
voltage generating circuits. Drawing 5 is an electrical-potential-difference wave form chart in this 2nd 
example, and a signal-level wave [ in / in a scan voltage waveform / in / in drawing 5 (a) / the node 
101,102,103 of drawing 16 A drawing 5 (b), (c), and (d) / anode 201,211,221 ], drawing 5 (e), (f), and 
(g) show the voltage waveform impressed to the pixels 1, 2, and 3 of drawing 15 like drawing 2 . 
[0028] In the liquid crystal display of a matrix mold, a distortion electrical potential difference generates 
the signal-electrode applied voltage supplied by the signal driver 14 on the scan electrode 1 1 in the time 
of a signal-level change rate for coupling by liquid crystal. In this example, a distortion electrical 
potential difference occurs in the detection electrode 15 as well as the scan electrode 1 1 by adding the 
scan electrode 1 1 and the same detection electrode 15 to the substrate by the side of a scan electrode. 
The harmonic voltage distortion generated on the scan electrode 1 1 can be stopped by using the method 
of applying the distortion electrical potential difference generated in this detection electrode 15 to driver 
voltage Rhine of the scan driver 13 of even if it lets the correction voltage generating circuit 17 which 
detects by the detector 16 which consisted of input terminals of an operational amplifier etc., amplifies 
this detection electrical potential difference, and is made into an opposite phase pass. 
[0029] In addition, this method detects the harmonic voltage distortion which signal-electrode applied 
voltage changes and is sometimes generated on the scan electrode 1 1, it is an example which amends an 
electrical potential difference to the scan electrode 1 1 based on it, and as long as it is a method which 
can amend the harmonic voltage distortion generated on the scan electrode 11, what kind of method may 
be used for it. By this method, the deformation amount of the scan electrode by change of a signal level 
is mitigated compared with the 1st example of drawing 2 (a) like drawing 5 (a), and the deformation 
amount of the scan electrical potential difference of 1 time of a signal level depended for changing is 
reduced from one unit of the 1st example to 0.1 unit extent. If it calculates like the conventional 
example, the electrical potential differences impressed to pixels 1, 2, and 3 will be drawing 5 (e), (f), and 
(g), the electrical-potential-difference deformation amount of the 2nd example in the 2 fields in each 
********** ta is set to -4.7, -4.6, and -4.4, respectively, the differences of a deformation amount will be 
few or the difference of them will almost be lost with 0.3. 

[0030] moreover - on the other hand, the method of only removing distortion of the scan electrical 
potential difference by change of a signal level by the conventional drive approach ~ using - asking ~ 
coming out — the electrical-potential-difference deformation amounts in the 2 fields in the non-selection 
period ta of the electrical potential difference impressed to pixels 1, 2, and 3 are -1 1.8, -7.4, and -2.6, 
respectively, the difference of a deformation amount is set to 9.2 and, now, brightness unevenness 
seldom improves. It is because a signal-electrode driver voltage wave changes only by this cause 
removing distortion of a scan electrical potential difference and the difference of the deformation 
amount by the count difference (frequency component difference) does not improve. However, by using 
together the drive approach of the 1st example, and the method of removing the distorted electrical 
potential difference on a scan electrode like this 2nd example, the synergistic effect of two approaches 
can show up, the both sides of the cause of brightness unevenness which stated in an operation can be 
improved to coincidence, and brightness unevenness is improved greatly. 

[0031] In addition, in drawin g 3 , although the detection electrode 15 is formed in the electric supply 
side of a signal electrode 12, even if it prepares in a last train side, the same effectiveness as the above 
can be acquired. Moreover, if the detection electrode 15 is formed in both by the side of electric supply 
of a signal electrode 12, and the last train and it asks for correction voltage by detection from these two 
detection electrodes 15 as shown in drawing 4 since the distorted electrical potential difference which 
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rides on a scan electrode has a difference by the electric supply [ which was seen from the signal- 
electrode side ], and last train side, a distorted electrical potential difference can be removed with a still 
more sufficient precision. Moreover, if distortion of the scan electrical potential difference not only by a 
thing but signal-level change shown in this 2nd example about the amendment approach is removed, 
like the 2nd example, the synergistic effect with the drive approach in the 1st example can show up, the 
both sides of the cause of brightness unevenness which stated in an operation can be improved to 
coincidence, and brightness unevenness can be improved greatly. 

[0032] In addition, some scan electrodes 1 1 may be used for the detection electrode 15 in drawing 3 and 
drawin g 4 as a substitute of a detection electrode. 

(The 3rd example) The drive approach of the liquid crystal display of the 3rd example this invention is 
explained hereafter, referring to a drawing. 

[0033] In the 1st example, the sheet resistance of a scan electrode is lOohm/**, and this example is 
lowered until resistance per pixel is set to 1 ohm with auxiliary wiring of metals, such as aluminum 
which installed that whose resistance per pixel of a direction which goes to a last train side from the 
electric supply side on a scan electrode was lOohms in the scan electrode side by side. The scan 
electrode applied- voltage wave form chart and the signal-electrode applied-voltage wave form chart are 
the same as that of the 1st example shown in drawin g 1 . Drawing 6 is an electrical-potential-difference 
wave form chart in this 3rd example, and a signal-level wave [ in / in a scan voltage waveform / in / in 
drawing 6 (a) / the node 101,102,103 of drawing 16 /, drawing 6 (b), (c), and (d) / a node 201,21 1,221 ], 
drawing 6 (e), (f), and (g) show the voltage waveform impressed to the pixels 1, 2, and 3 of drawing 15 
like drawing 2 R> 2. 

[0034] As the deformation amount of the scan electrical potential difference by change of a signal level 
is shown in drawing 6 (a), compared with the 1st example shown by drawing 2 (a), it is sharply 
mitigated by scan electrode low resistance-ization of this example, and the deformation amount of the 
scan electrical potential difference of 1 time of a signal level depended for changing is reduced from one 
unit of the conventional example to 0.3 unit extent by it. When it calculates similarly, the electrical 
potential differences impressed to pixels 1, 2, and 3 are drawing 6 (e), (f), and (g), the electrical- 
potential-difference deformation amount in the 2 fields in the non-selection period ta is set to -6.4, -5.9, 
and -5.3, respectively, and a deformation amount is small compared with the former, and a difference is 
also quite small (the maximum difference 1.1). 

[0035] To this, the electrical-potential-difference deformation amounts in the 2 fields in the non- 
selection period ta of the electrical potential difference impressed to pixels 1, 2, and 3 only by setting 
resistance per pixel to 1 ohm only using an auxiliary electrode by the conventional drive approach are - 
16, -10.6, and -4, respectively, the difference of a deformation amount is set to 12 and, now, brightness 
unevenness produces it again. This cause is also because a signal-electrode driver voltage wave changes 
and the difference of the deformation amount by the count difference (frequency component difference) 
is not improved like the 2nd example. Therefore, even if it only forms scan electrode resistance into low 
resistance, the wave-like frequency component by the side of a signal electrode does not change, but 
brightness unevenness seldom improves. However, like this 3rd example, by using together the drive 
approach of the 1st example, and scan electrode low resistance-ization, the synergistic effect of two 
approaches shows up and brightness unevenness can be improved greatly. It stops moreover, almost 
producing brightness unevenness, as the resistance per pixel of the electric supply and the direction of 
the last train on a scan electrode was 5ohms or less, effectiveness showed up [ as opposed to / 
especially / the 1st example ], and it showed above, when this scan electrode low resistance-ization was 
lohm or less further. 

[0036] In addition, although the approach of low ****** [ electrode / scan ] of having used metal 
auxiliary wiring was used in this example, if it is the approach of reduction in scan electrode resistance, 
such as not only this approach but mere reduction in ITO electrode resistance, the difference of the 
driver voltage wave deformation amount impressed to each pixel as well as this example can be reduced, 
and brightness unevenness can be improved greatly. 

(The 4th example) The drive approach of the liquid crystal display of the 4th example this invention is 
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explained hereafter, referring to a drawing. 

[0037] Drawing 7 is an applied- voltage wave form chart in the drive approach of the liquid crystal 
display of the 4th example this invention, and the scan electrode applied-voltage wave and drawing 7 (d) 
which impress drawing 7 (a), (b), and (c) to the scan electrode 100,1 10,120 in drawin g 15 , respectively, 
(e), and (f) show the signal-electrode applied-voltage wave impressed to a signal electrode 200,210,220, 
respectively. Drawing 8 is an electrical-potential-difference wave form chart in this 4th example, and a 
signal-level wave [ in / in a scan voltage waveform / in / in drawin g 8 (a) / the node 101,102,103 of 
drawing 16 /, drawing 8 (b), (c), and (d) / a node 201,21 1,221 ], drawing 8 (e), (f), and (g) show the 
voltage waveform impressed to the pixels 1, 2, and 3 of drawing 15 like drawing 2 . 
[0038] In this 4th example, although signal-electrode drive / scan electrode drive had prepared the idle 
period of a driver voltage wave between the scan pulse and the scan pulse in the 1st - the 3rd example, 
as shown in drawing 7 , an idle period is set only to a signal-electrode drive, and this serves as a form 
over two scan periods. Although the principle which drives a signal electrode of changing, and not 
depending for a count difference on a pattern, but fixing is completely the same as the 1st example, in 
this example, it has the description which can make low pressure-proofing of IC which drives a liquid 
crystal panel compared with the drive approach of the 1st example. 

[0039] By the approach of the 1st example, since the idle period is contained compared with the 
conventional pixel voltage waveform ( drawing 1 8 (e), (f), (g)) as a pixel voltage waveform is shown in 
drawing 2 (e), (f), and (g), the electrical-potential-difference actual value impressed to a pixel will fall. 
For this reason, since liquid crystal is driven, it must stop having to set up a pulse voltage more highly 
than before, and pressure-proofing of IC for a drive must also be made high. However, since it becomes 
the form where the middle electrical potential difference of an on-pulse and an off-pulse joined the both- 
ends period of a selection pulse as this example shows to drawing 8 (e), (f), and (g), an actual-value fall 
can be suppressed and pressure-proofing of Drive IC can also be suppressed low. 
[0040] By this drive approach, since the ON/OFF actual-value ratio of an electrical potential difference 
which drives a pixel will become low to the conventional example and the 1st example, as shown in 
drawing 9 , the optimal drive approach according to drive IC pressure-proofing can be acquired by 
making it shorter than what showed the idle period of a scan electrical potential difference to the 1st 
example, and setting up the idle period of a signal level ranging over two scan periods. In addition, the 
scan electrode applied-voltage wave and drawing 9 (d) which impress drawing 9 (a), (b), and (c) to the 
scan electrode 100,1 10,120 in drawing 15 , respectively, (e), and (f) show the signal-electrode applied- 
voltage wave impressed to a signal electrode 200,210,220, respectively. 
[0041] Moreover, also in the drive approach of this example, brightness unevenness is greatly 
improvable like the 2nd and 3rd example by combining the approach of removing distortion of the scan 
electrical potential difference by signal-level change. 

(The 5th example) The drive approach of the liquid crystal display of the 5th example this invention is 
explained hereafter, referring to a drawing. 

[0042] Drawing 10 shows the electrode applied-voltage wave in this example when pulse width 
modulation performs the halftone display shown in drawing 1 8 . It comes out, and it is and the scan 
electrode applied-voltage wave and drawing 10 R> 0 (d) which impress drawing 10 (a), (b), and (c) to 
the scan electrode 100,1 10,120 in drawing 19 , respectively, (e), and (f) show the signal-electrode 
applied-voltage wave impressed to a signal electrode 200,210,220, respectively. Drawin g 1 1 is an 
electrical-potential-difference wave form chart in this 4th example, and a signal-level wave [ in / in a 
scan voltage waveform / in / in drawing 1 1 (a) / the node 101,102,103 of drawing 16 A drawin g 1 1 (b), 
(c), and (d) / a node 201,21 1,221 ], drawing 1 1 (e), (f), and (g) show the voltage waveform impressed to 
the pixels 1, 2, and 3 of drawing 19 like drawing 2 . 

[0043] Like this example, in the case of the halftone display pattern, as shown in drawing 10 , the idle 
period which becomes a non-scanning electrical potential difference and same electric potential is 
prepared in scan electrode applied voltage and signal-electrode applied voltage into each scan period. 
Thereby, a pixel electrical potential difference becomes like drawing 1 1 (e), (f), and (g). In the above- 
mentioned example, by using this approach, the difference of the deformation amount by the count 
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difference of reversal of a signal-electrode driver voltage wave (frequency component difference) 
becomes the same small to every halftone data. 

[0044] Moreover, the same is said of the ability to make brightness unevenness improve greatly by using 
together the approach that distortion of the scan electrical potential difference by change of a signal level 
is removed, like the 2nd and 3rd example. In the halftone display in the pulse width modulation in the 
former, since the case where it did not change to the case where a signal wave form changes within 1 
scan period, with halftone data arose and the counts of the waveform distortion by the count of a signal 
change rate differed by this, brightness unevenness had arisen according to the same mechanism as the 
case where the display pattern in a binary display changes. However, according to this example, 
irrespective of all halftone data, it can change, a count can be made the same and this uniform liquid 
crystal display without brightness unevenness can be obtained. 

[0045] Moreover, although the ON/OFF actual-value ratio of an electrical potential difference which 
drives a pixel like the 1st example also about this approach is a method to maintain, the electrical- 
potential-difference actual value concerning a pixel must become a small thing to the former, and must 
make high pressure-proofing of the drive IC of a liquid crystal panel. For this reason, the idle period of 
the scan electrical-potential-difference pulse of the place shown in drawing 10 (a), (b), and (c) is lost, 
and if a drive wave as shown in drawing 12 (a), (b), and (c) is used, a pixel applied- voltage wave can 
become like drawing 13 (e), (f), and (g), can suppress the fall of actual value, and can suppress pressure- 
proofing of Drive IC. in addition, drawin g 12 R> 2 (a) - (f) - (a) - (f) of drawing 10 ~ the same - the 
wave of scan electrode applied voltage and signal-electrode applied voltage - being shown ~ drawing 
1313 (a) - (g) — (a) - (g) of drawing 1 1 - the voltage waveform impressed to the pixels K 2, and 3 of a 
scan voltage waveform, a signal-level wave, and drawing 19 is shown similarly. 
[0046] Moreover, the ON/OFF electrical-potential-difference actual-value ratio of a pixel will become 
small from before also about the approach shown in drawing 12 and drawing 13 . Here, the optimal 
drive approach according to pressure-proofing of the liquid crystal drive IC can be acquired by using the 
drive approach used as drawing 10 and the middle of drawing 12 R> 2 as shown in drawing 14 , i.e., the 
method of impressing the middle electrical potential difference of a scan electrical potential difference 
and a non-scanning electrical potential difference for the scan electrode applied voltage in an idle period, 
in addition, drawing 14 (a) - (f) - (a) - (f) of drawing 10 - the wave of scan electrode applied voltage 
and signal-electrode applied voltage is shown similarly. 

[0047] Moreover, although the difference of the electrical-potential-difference deformation amount by 
halftone data is removable only by the drive approach shown in this example, it generates like before 
and brightness unevenness produces the electrical-potential-difference distortion of a display pattern 
depended for changing. Therefore, since this is improved, the high-definition display without brightness 
unevenness can be enabled irrespective of all display patterns including a halftone display by combining 
the drive approach of the 1st - the 4th example, and the drive approach of this 5th example. 
[0048] In addition, if this invention is the drive approach that set the amount of distortion of a signal 
level constant irrespective of a display pattern, and the amount of distortion of signal-electrode applied 
voltage changes with display patterns, namely, that from which a signal-electrode applied- voltage wave 
changes with a display pattern, and the thing not changing exist, it can improve brightness unevenness 
by applying the drive approach of this invention. Moreover, although the drive approach that the 
electrical potential difference which is made to reverse the polarity of the scan electrode applied voltage 
to reference voltage (V0, V5) and signal-electrode applied voltage, and is impressed to a pixel served as 
a perfect AC signal in 2 scan periods was used for every scan period in the above-mentioned example, 
no matter this polarity-reversals period may be what period, brightness unevenness is improvable by 
using the drive approach of this invention. 
[0049] 

[Effect of the Invention] As mentioned above the drive approach of the liquid crystal display this 
invention By impressing the non-scanning electrical potential difference and this electrical potential 
difference which are impressed to a scan electrode group between the 1st scan pulse and the 2nd scan 
pulse or at the period over the 1st scan pulse and the 2nd scan pulse to a signal-electrode group The 
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electrical-potential-difference strain difference by the signal level which changes and originates in a 
count difference (frequency component difference) can be fixed irrespective of a display pattern, and 
little high-definition display of brightness unevenness can be enabled also in the panel of large display 
capacity. By the approach of impressing especially the non-scanning electrical potential difference 
impressed to a scan electrode group between the 1st scan pulse and the 2nd scan pulse, and this 
electrical potential difference to a signal-electrode group, since an ON/OFF actual-value ratio can be 
taken on a par with the former, where the conventional contrast is held, the display without brightness 
unevenness can be enabled. Furthermore, the thing for which electrical-potential-difference amendment 
is performed in a scan electrode group based on the distortion electrical potential difference which 
prepared the detection electrode which a distortion electrical potential difference equivalent to the 
distortion electrical potential difference of the scan electrode by change of a signal level generates, and 
was generated in this detection electrode, Or by setting resistance per pixel of the electric supply and the 
direction of the last train on a scan electrode to 5ohms or less, the deformation amount of the electrical 
potential difference of the scan electrode by change of the electrical potential difference of a signal 
electrode can be mitigated sharply, and the more nearly high-definition display which is not based on a 
display pattern and does not have brightness unevenness can be enabled. 
[0050] Furthermore, while displaying halftone by pulse width modulation, by impressing a non- 
scanning electrical potential difference and this electrical potential difference to a signal-electrode group 
at the predetermined period in the middle of each scan period, with any halftone data, it can change, a 
count can be made the same and the high-definition display without brightness unevenness can be 
enabled irrespective of all the display patterns including a halftone display within 1 scan period of a 
signal level. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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[Drawing 4] 
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[Drawing 17] 
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©BB/Vu* SrRiJDi-^JB 1 ©»H b fifJiEff? 1 ©BB'* 

m %mmm ^ma-t s r t t -r a % A«^sts © 

[»#«3] «*««B*Rttfc«i©B«J:. MS 
ft t £^IE?iJ U fc B£«1£P £ R fc 3? 2 © £ 

©BB^/p* tofffl^ 2 ©BB^/w;* t ©bic^bb 

mEEMWb&jsitt* r©#BB®E»«srf$<*j?rB©jwH 

r t &w*i:-*-a«aB*§6B©«»*tfc. 
[»#Jg4] fi-§-«EE©B'fc«::J:5BBttB©B#-B 
EE t ftB&£*«E4!&£-*-S£ti]tt£fr BBBBB* 
Kttfc«2©««K:KW\ JWIBKitiBBliiBdfcLfcB* 
«EE£ t £ fctfrEBB«*Wfc«ffi«jE«:fT5 ttB* 
1, 2*fctt3lE*©«ftB*»B©B»#Sfc. 

* l . 2 * fell 3 IE«©BifliB^B©B»];fr8:o 
[ffl#«6] '*/u**BP#Sl::J:9*|l]W*B*-*- 

ee t i^ttEE trflr^ivn kepjui- z>zkzm®k-rzn 

BBl, 2£fctt3fEB©f£i&B^e©B»>;*8:. 
[W**7] «3BEE©Bfl:l::.fc3Bfi««©ffi** 

Kttfc»2©Bfil;:tttt, flnBttttttMC!g£ LfcB* 

««W**l-J:9+(limSr**i-5i:i:'bfc, #BB$ 
M©*g©j^B©BWl;:#BBttE£l3«l£ 
BlcftiOl-ac 1. 2*fc«3E 

tt©ftfiBq*£B©Bn:&&. 
[ff*«8] BB«B±©*Stt- ^«*|6]©l®^^ 



2 

9©«ffi£5 Q«Tt LfcB£Bij*3£B£BfbU ^Vu 
Bn©*S©3rB©»Mfc#BB*mi:ra*ffi«:«#« 

IBSH©B»*RB] 
[0 0 0 1 1 

lB»±©fi]B#»] COBWtt, -v h y 9 *3l©«fi 
*^Sfi©iEtt*&i-M-r5 ^©T-feSo 
10 [00 0 2] 

[«*©»*] h y ^ ^sbab^&bqbb 

6 8 4 1 9-5§-<&$8) „ 0iJx.fi, 01 5©'>**->'££jj* 
LfcSt-^Ko^Tlftlfl-f $„ Hi sfcjs^-c, l, 2, 

3f*iIiB* 100, 110, 120, 130, 140, 
1 5 0, 1 6 0 (iBBSffi. 200, 210, 2 2 0 « 

(BB) fc:tetta*M*&riBB** BB©fcv*»#f4& 
20 ^$r^-T 0 01 6(iHl 5©BB«Bl 0 OizmfrZ 
»£©B«BB«:*L-CVS. 0 1 7 (it**©® 

EE¥^kffili*S»t5fniD«EE«^0t?, (a) , 

(b) , (c) KZtl^timi 5©BBBBl 0 0, 1 
10, 1 2 OlcRPin-r***««BPJD«ffiB»H, I5IB 

( d ) , ( e ) , ( f ) f**tl?timwm& 2 0 0, 2 

io, 220 \mia-fz>m%mmmnm>&&j&mx-h 

5. 

[0 0 0 3] (t-f-BB i:K»5fM^it-*J»-t5* 

^ ; etv©Bfii;SI* S; &liBf-PP*o$^'5o B*oon 
30 -y) /off tt«*BBPPinBffii-i9»3e 

z.tvkfe&mmmnmizs<^xk<nmz£'9, on 

/OFF»i5. 
[0 0 0 4] 

m\Z.m*XI*s 1317(d), (e), (f) IZffrfZ 

ofci>©t/j;s 0 &itmmz&mm\cmjmznz>W£ 

rol*o fc#{f #«BfPABJ£BB(c X 0 BStl^BA/T? 
40 rrofcARMra-r^SBaBffiittBfcofcBJft 

[0 0 0 5] *lr-€r©F«lS^ov^TBW-r5 8 016© 
BBiaBl-5«i"«J: 3Cy- Ki o l , 1 0 2, 1 0 31: 
fcttSiigftEEte, 018 (a) l^-fi^l^ ^S* 
Bi oowffittRfcit/BB^ftcicifjff-^aEE©^ 
ftBfcffi*i«fe c 5c r r -c, y — K99tioi ©B 
©Sfetl-tt;^, y-Kl0lii03 ©B©B©itt'hS 
<. 1 0 1, 1 0 2, 1 0 3©@fiLl±IJf^LV\ $ 
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(c) , (d) IZTF-ti ?\Z S ff^mSrotg^trioiOt 
M#«ftClcJ:!)«»©S**«5feC.*. Z<Dtz£>, 01 
5(DiS3ffl, 2, 3lC^iD$ix^)tt£Eli, Ell 8 

(e) , (f) , (g) <DX PCON^tt 

©*J!lDl^5ffi»Jliafc*©*Jil«[fl:*Jj:tr«£E»SiO* 
[0006] ztibom&&ft&-fZ>1tib, l^lo© 

SfiSr^ix-etui M-^LtU^-th t, 'S-a^-^'ICt 
QS*4SS*o-CV*6#iB*?JHW t a l:*3tt5 2 7-f- 

MSte, -20, -8t49 (MftH 

s^2o) . xMrncmmx-hz^m^i, 2, sic 

[0 0 0 7] ±fE*^mJEEw^l:«rB**i-5fc» 

^ffiaS&S (0I;lf*\ #1^6 2 - 7 4 6 0 7-5K *fc 
I" Mi?7LCD©^n^ h-*&jj*tf &©$© 

fctf>©frlE»Ji£j , 1 9 9 

2, 4 l^-v=) . UjJ»U 

®t)mt><o®9k£ (JittflbA^Mi) ^^Egi-swatft. 

EE*[»O«5#*>0[Bl»*«r*&-fl:-r«fc»fc, ljfett 
60- 1 9 1 9 5^i). L^L,i©^ffim Wife 

fc. 

[0 0 0 8] @l SfcSWiift+BIWSfttT 
5«^Sr*^.«. 01 91^*3 01 5i*tJ^i-SSI5 
#leii|5]-?SH§-£f+U 0<t\ £{!-!§-««©£ 
MSB# (■») K:«ttftXlkofMI«(iM$«. £$© 

SMfcawi+raw**, ^©^v^sme^*^-*-. 

0 2 0110 1 9(d^/^->&^-rSfcfe^P«£E 
(a) , (b) , (c) IJ^MhSItS 

100, 110, 120 \z.ftM^zfe&mffltKm&& 
mm. mm (d) , ( e ) , (f) ittti^tim^mm 

200, 210, 220 KBn*D-*-5«*««HWlP«ffitt 

Bmx-hz> 0 z<om^<omm 1 , 2, 3©fe£@s«i© 

«ffiKJ££l2 2 1 (a) BXl. 2, 3©{f#@£ 
Gi]©«jl!!£jg£0 2 l (b) , (c) , (d) lr, mm 
1, 2, 3tBl*D*il5«ffitt»SrH2 1 (e) , 
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(f) , (g) cr^-r, 

[0 0 0 9] 0 2 0{w^-f-<t3lc s l;fe&8)Mftl;::JoV* 
TON, OFF9 :r -**|«9|U'<A'fcifi:C-C«J9»A.« 

mx-* i:±d«^6»* 1 f&smmfo^&^x® ■> m 

10 [0010] rcsiwgwit ±iElHHjft*]||ifcL, 

$ H B B ^Sg©IEift*a;£il#H-S r t -cfcs. 
[001 1 ] 

^{c&tt 5^ 1 ©^S^Vi^ £ ofcf 2 ©^S^w* 

20 [0012] H5J<JS 2 Ktt<0ffii&£*%&ff 0RgIb;&& 
l±. ^*mHPt-WI»:E|liD-r5^3E^^^*J»t5^ 1 
©^3SE^Vw^*E|liD-r5M 1 (OMfflkfiS 1 ©jfefi^/w;* 
©o#*©|? 2 ©SI^/M Zfiltia-tzm 2 ©$83 £ 

bjad-*-* -f-a. m&g 3 

li*J»t«^ 1 ©jfe^NVu* £o#*©3? 2 ©^/>VP^ t 
© ffl t:i# jt£«£EJ8 P«8 £81 It . r. © #£gfliJ£»I N £ St 
<-ff3£©»Mli*iiS«IEtll«ESr(t#««l*I^D 
30 1r?>Zk&ftmt-tZ>„ 

[0 0 13] »*«4SB«©f«S^^B©ffiBi*ffi 
tt, §il#Jgl, 2Sfc(2 3lEtt©fKf B ^^M©iE®]^ 
ffii'*JV>T, (t-§-«JE©^k{^i5^SE«S©M^«JE 

«3fE«©fg^^tt©ig»j*ffilC*J^T, 
±©*S« • ^Itt^lR]© 1 9 ©}£fetiSr 5 QtlTit L- 

[0014] §t*«6 fB«©JSHl^3itt©K»)*ffi 
t4, i«**l, 2*fcfi3lE®©^ H a B ^Sfi©IEif)* 

t <b tic, «-jt2EJt(iH©*e©gf5fe©J«Wlc:#^«ff 

*S7fE«©jgf B «^^g©|g|(j^)fefi, RMi, 2 

©^{t;ic i 5 ^smffi©s^®ii t PKS5*ai*«jE 

*«**i-5»a««Sr Jt3t«iW*»!ttfc* 2 ©affile 

50 sit. eitBmffiic^ufcs^mjisrti: 
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[0 0 15] W$£8fE*(Ott£*CTgS0BII):ft£ 
14, W*«l. 2 3^tt3fttt<Z>ttA*^£ft0Blii£ 

©»ffi&5Q«Tfc Lfc«ft**SES«rB»iU 

raw* s©0fs©jwim-#*3iE«ffiii§i«flE*«*«« 

[0016] 

[fflfl] ****S«fcBlH-S»ro«EESS*i::J:!J£ 

®E£^©^*^*-v|r4?>1jlJ<9#fc>>3 (Aft 
ftfife^H) 5«ffiMMT*fo 5, t5l ott, (t#m 

[0 0 17] C©36W©B»#ifc»::.fc*Uf, fl©*S 
2 ©feg/^*0)fig, #>5 W4& l <d£3£^ 

-£1' L, *St^i;©/^/Mc:^Tt»gfr k©'> 
*v^il5fpffi©*S%«r^rSBi:-r5Ci:^-e#6. KM-, ft 
1 ©££/•? /u* <!:iJ2 <D^M/<;v^(Dmz, fc£.W&& 

*»-Ctt, ON/OFF*attifcSr«e*i:|SI4SS|Ctil« 

©#V^^£pTffii:-f 5 r. b tfXS 5 0 
[0 0 18] Zblc, «#«JE©*<lsfci5*aE*«0 

«*|pj© 1 9 ©*g£i£ 5 Q«Ti:-r-5r b \'£ 

0 , it ^^©m/i©^!- 4 5 

»£tf b ©*V > 4 9 S5ft0£©«* &"5Itl t -T 5 - £ A? "C 
[0019] 5P>|;, ^/f^««P**fc.t 9 f^iiS: 
***BEi: |Sl«E«r«#«tt«lcBliO-r« r. t 1-4 *) , 

fc#»*at»9#fe!>iii««:iai£J:u trow***** 

[0 0 2 0] 

[Jtllfl] 
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01fc4U : 0 2l4r©$g?Jl©ftl ©liifetflj©?^ 
**»B©B»*ffifcfttt5«JEtt»H-e, Hi© 

(a), (b) , (c) mtizumi 5x-<DM^mm 

1 0 0, 1 1 0, 1 2 0izftto1rZ>j&£WSifQiaW£& 

mm. 01 (d), ( e ), (f) 

200, 210, 22 oicPnjD-rs{t#-m«EnADmiESt 

2 (a) 140 1 6©/- Kl 0 1 , 1 0 2, 1 0 3ICJ3 
10 »t5it*«JBEttJ», 0 2 (b) , (c) , (d) 14V - 

K201, 211, 221 \z$dftZ>ffi%-MEE$LJ&, 0 2 

(e) , (f) , (g) |lil5fflISl, 2, 3 left] 

[0 0 2 1] Z.<DMMmvti, mi 7 t 18, S20i 
2 1 £q%-t-fE&ttRMt, ^ScfflfflSlCftliDffi£E©«ttSr 
S«s$*TV^S. -f/ifc>*>, I4D*©1 ^SJSjffi-C^, 

hi (a) , (b) , (c) iJi*3v>f, vozmmw£ 

bLX, V5££5£«JEE, V 1 &$t$E%tWJ£k HI 1 
(d) , (e) , (f) Id&^T, V0$rSSimJEtL 
20 Xy V2im9inBEbLX^Z> a "oy©ljfe*JSJHT 
14, HI (a) , (b) , (c) dfc^T, V5 5rSm 
flJEEibT, V0Sr*S«JE, V 4 t U 

01 (d), (e), (f) Kl*3V>T, V5§rSWJI 
b Lt> V3£itftffiJEE<t LT^3 0 Lfc^oT, 14 C 

*© i ^ju^to^© i 7k&mmx~te&mnm\m-t 

5-T-<T©mffi©^tti6 s 5feU, 0 2 (e) , (f) , 
(g) l-^-fipIC, 2, 3lcftIiD$ttS«JE 

14 2 3t3fc«JWi:::m*T^*&«{t»£ *oTV>5. 

[0022] $ibicc©nii^jT*i4, fe&nmmmi£ 

30 1401 (a) , (b) , (c) IC^H-J: pK, (a) © 

^/^^t (b) ctS^/^oH, (b) ro^fi/-? 

/U-^t (c) ©^S/^U^ro^lC^^SIiEE (VI, V 

4) (omm (K±Mffl) $:^ftTv>5o *ur, «^-« 
senip«£Ei40i (d) , (e) , (f) izm-rx? 

IC, j&&'</l<Xbj&&-'<A'Xb<Dffl<DmfflX\ 

ir h-f- &m&mmmmx'<D$¥fe&mj£ t mm 

40 igfDS^So 

[0 0 2 3] r©HJ6{W©gg«J^rjSfeT'»401 6©y-K 
1 0 1, 1 0 2, 1 0 3lw*S»t6;£3«ffil402 (a) 
©<t?lcM^., /— K2 0 1, 2 1 1, 2 2 1 CI** ft 5 
(f^mffil402 (b) , (c) , (d) iot 
H*l, 2, 3lCftliP$tl,S«JEI40 2 (e) , 

(f) , (g) ©ipKMtf., cri?«*«i:ISI«Kl 
0©(t*«EE©^klc 4 6 StSmffi©fi!;*3 4 tf ft 

&<Dm&*i#{iLb-fzb. zm^r-ficxiomm* 

*«oTt^S*3B»UHM t a d&ttS 2 7^-* Kt?© 
so «JE^fi(4^r^ix- 11. 2, -9. 6, - 8 b * 
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5©r- (ft*^3. i) , »«tr<bt>*# <escs^n 

[00 24] Sfc, rwHffiCT©gg«j^ffiii^j|5roigK) 
BXl, 2, SKHMnSJlSttEtt. 0 2 
(e) , (f) , ( g ) 3 fc, ttJtJHHI^® 

ffi^AoTV^O^-T-fe-So iotON/OFFtffH 

[0025] z(D£j\zz.<DmMW<ommjjmx'te. =& 

Stf p> ©'>4^i« D 0 n{jiro^;T:£'5jfg£ -f 5 c t #-e# 
5 o*-Ct "9 #fr <9 Bftfi £©«■§■/<#- 

mmx&iz z&m&M® <o b»©4* 

9 «9 SH-»l*m©«a Ufc*Hf«t«fc*J»t <5E*fc 
ffrt>n£;ft,.5ft-i§-©<iffi!im<££ 1 0 0%i Lfcirt, ffi& 

mm\zmQZti2>im-m>mwm,m s 5 o 

fco ^lt, rj&sj ft, iHRicepADSihSfc* 

tt&MttffiA'l 0 0%«±fcfcofcB*jftLS 

oTt>i?L</«ct», « t Ay if»*tf ib lasso $ n*a»o 

Jt»IHIS:K3fei-5 r. t \z «fc <9 *3BW©S»*ttaii*6«>« 
**, ±IE5 0%«±©»IH&KJ£i-5wilc± D3a*tt 
&<49, ±El 0 0%«±oJHHISrK)ei-5ri:lE.J: 

[0026] w©mtflnj-ett»ft***- K*« U 

t WfilStti^fl&ft S T N (Super -Tw i s t e 
d-Nemathic) KI-*JV^T#l-^r©^!j*S- 

*#<»»-c*sa«, ^©^i©*JS^T^5©iiifi 

fll^T?, rw^P^WfEift^ffiH^©^^- KIC*»*» 

fc?>1\ »i»iiiiwjta6««Wi: 
©*«EMt«fi«r»E»Lfc«***/<*^"e«>*ttf, * 
wfiii©^— K^fflv^cffi^^»BT-t>r©^PJ©|gi!i 

K J: SMEtr &ZttfV%Z> 0 :W:BUT 

I40)jx.li, TN (Twi sted-Nemathic) 
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[0 0 2 7] (I2 0**M) ar, :©M©$2© 

u*** 5. c©ms^jic*i{t5?tBgi;«enJD« 

£E«»H*iJ:tWt»««EPJP«Ett»Ht±H 1 t^-TIg 

0 3IC*3V^T, lOttH^, lllllSti, 1 
10 2ttflMMHI, 1 SttjfeSK?^, 1 4 lift-i- K 7 >f 

/<, 1 5 l*&ttj««, 1 6 ttttttilUK, 1 7 fitt jE«£E 
1 8liSiJ«0SS, 1 9ttRg|(rit£E%£lsIte-C 

fo§„ 05»ii©^2©nife^^*5it5«;iEft^ia-e$> 

9, 02i:l^, E15 (a) fiEll 6©/— Kl 0 1, 

1 0 2, 1 0 3l:fclt5$SSER^ 05 (b) , 
(c), (d) liy-K2 0 1, 2 1 1, 221 

5«*«£E«», (15(e), (f) , (g) ItBlS 
©HSll, 2, 3lwPnJD$^5«E^^^-r„ 
[0028] ^ hD * *Ii©iKi6*^SS*-eHu flT# K 
20 y'f'U 4li±o-C^$tv5ft-§-m«TOmEli, ft 

ife^T-tt, /fe^«ffi«i©sffiiw, Tfesmffii ltrnmi 

Si 5lr5!^L.fc^ttJE^, ^Jxfi^T>-7°©A^ 
4B^*-C«j«*ixfc»aii]l6l 6fci91ftffiU ^©^ 

[0029] 4*3, r©^s:ii, ft#ttffiPnAoffiE©«] 

l±, 05 (a) ©<fc3l-02 (a) <T>% 1 ©HJgfiJ^ Jt 
^TSM^tv, 10©«^-mJE©«3fJ#*3 9»-<t5*S 

40 tt£E©s*n»i©i5as«©mittJi»?>o. i*fita* 
1, 2, 3icfnjp^ix§mjE«ia5 ( e ) , u) , 

( g ) X'h n , &#9ttJMPQ t a IC*3lt 5 2 7 W -/U K 
T*©^2©Hife^J©m£EMl:li ; etV-? f ^-4. 7, - 
4. 6, -4. 4ir4>9, ^firo^li^O. 3tl5t 

[0030] *fc^^icMt, fl§*©e»*ffi-e*ic« 
#mjE© ic ± 5 * «mEE©fi s: 5 * m v » 

fc©^T'll, H%1, 2, 3lcEfWD$^-5«ff©^ii^ 
so Mta Kfctt S 27^-/k KT-WflJEMSli-ttV**^ 



ftgfisp 8-54600 



P 

-11. 8, - 7 . 4 , -2. 6 T'fc 9 * £ft©^f4 
9. 2^4 0, ZtiX'itm&trblZhlZQikWZtitj: 

U roJB2©Sll6«©J:5t, IB l ro%;lkffa>«b# 
10 0 3 1 ] ft*S, HI 3 f!4. ^fctSttS 1 5 Srff-^-tt* 

foz>ittt>. 04^1-j: 5> td. ft ttfti 2K>*e®{i!i<t 

^®ftl»^{cmttS«<£ 1 5«:Rfl\ r<D2ocD&tB« 
i^BILri±rco^2(D|l^j(c^-t-'brora^.7 , < ee>i 1 ^ ft 

[0 0 3 2] **J, 03, E4^*3ft-5tfeffi«fiil 5 

■rs, 

[0033] ziDmmmt, % i ©2&»«-cM:£*tHs 

rovz-hiWlOQ/Dt-fc^ ?igfl;ffi±©jf&«{II 
^e>^«iB!lt-|6)^5*|6]roiilJS^9©SSi^l OQf 
fcofcfc©*, jfeSEWSK&RLfcA 1 ftifro&Jgcoit 

^DfljiftjKHfiii i i (onmrntn^x-hh. 

2i^ 16 (a) 140 1 6 <D/— Kl 0 1 , 10 
2, 1 0 3{CfcMt5*amJBESt^v 0 6 (b) , 

(c) , (d) liy— K2 0 1. 2 1 1, 2 2 1ld*3»t 
S«#«E«Jg» 06 (e) , (f) , (g) 140 15 
2, 3(-Sl*D$tb5«ffi&^«r*-t-. 

[0 0 3 4] w©H16«©jt*««fi«gtft^J:9, ft 
#«Hro3gfclii5^2«E<Of|fi«0 6 (a) l^-f 

±5{w, 02 (a) x-^ztizmKnmmm^tt^x* 

iiucoff-§-fl;£Eromi>3#fc>t)i;i5^3S 

ttEos&ttttJiEftia) i *<ft*»e> o. 3 *ffiss$t?(s 

HflHwfUMrfTPi:, ill, 2, 3fcSUn 
$^5m/Eli0 6 (e) , (f) , (g) T-fe»K #jS 



(6) 

/0 

ft$Ffl t a IdfcttS 27^-/1/ K"C©«EES*tt*il^ 
tl-6. 4, -5. 9, -5. 3i:^>9, ^fiteftJKK 
Jt^T/hSK, (fcfcf 1. 

1) « 

[0 0 3 5] 4fcrw;#u ^jferoiEitj^&T-^ictt 

T*ti\ H3R1, 2, 3Kft;bD$ftSttEE0#iBftJHmt 
a lc*5tt 527^-* KT-roftBEflftfi^^n- 1 
6 , -10. 6 , - 4 -C'fc 5 , 12t4i), 

20 m*5asxTx\ %i<z>mtem\c*tLxmz$imm 

A/ if Mtgtr 6 I4£ C* < « So 

[0 0 3 6] r<DHJg0ijT-fi, &JB*t3bK8ii£ffl 

[0 0 3 7] 0 7ttrra^?q©^4CO||Jg^JcDfg^^ 

(a) , (b) , (c)tttftfjlBl5U0il»8S 

100, 110, 12 o\cfflo-rz>jlE&W&fPttiW£]&. 

», a? (d) , (e) , (f) \ttti^Mt^mm 2 

0 0, 2 1 0, 2 2 0 fcPHiO-*-5ft**«BPiO«Ett» 
^^-Tc 08llr©^4CO|l3iWc*i»t5«£E&Jg0T- 
0 2 1 0 8 ( a ) (tm 16O/-K10 
40 1, 1 0 2, 1 0 3{-*DMt5*3ill/ER^ 0 8 

(b) , (c), (d) 14 V — K 2 0 1 , 211, 22 
lK*ift6«#«E«», 08 (e), (f), (g) 
I4015©ilf^l, 2, 3(^PniD$tvSIUEft^«r* 
1-= 

[0038] ^i~^3 ommmvttmwfmm&mmK 

t^3SE^/u^<DWJcia:»tTt^^, i©^4©HiS(?lJT* 
so ^6. «^««rK»-*-<5«J9»tJ9iafta*>'<^->' 
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[00 3 9] mi (Dmmmo^mx'it. mmm&&mt 
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